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Rejections under 35 U,S.C. S 103(a) 

The Examiner rejected claims 1-3 and 23 under 35 U.S.C. § 103(a) as being unpatentable 

over either of Bateman et al {Gene Therapy, 6, Suppl. 1:S6, Abstract 24, 1999) or Linardakis et 

al. {Gene Therapy, 6, Suppl. 1:S4, Abstract 13, 1999) for the reasons set forth in the office action 

mailed November 26, 2001. In response to Applicants' response filed May 28, 2002, the 

Examiner stated that: 

Since whole attenuated measles virus compromises the membrane glycoproteins 
and causes cell death due to the formation of large muUinucleated syncytial cells 
by the viral membrane fusogenic proteins, the teachings of Bateman point directly 
to the claimed method of reducing the number of viable cancer cells in a mammal 
by administration of an attenuated measles virus. 

In addition, the Examiner stated that: 

it is well known in the art that the cytotoxic effects caused by measles virus, 
which consist of the formation of non-viable large multinucleated syncytial cells, 
is affected through the FMGs on the surface of the virion. Even the name 
"fusogenic membrane glycoprotein" clearly points this out. Thus, one of ordinary 
skill in the art at the time the invention was made would have had a reasonable 
expectation that whole attenuated measles virus would have possessed the same 
fusogenic properties as those of the isolated FMGs. Applicant has provided no 
evidence to the contrary. Argument in the absence of evidence is not persuasive. 

The Examiner also rejected claims 1-7, 9, 1 1-22, 24, and 28-33 under 35 U.S.C. § 103(a) 
as being unpatentable over Bateman et al {Cancer Research, 60:1492-1497, 2000) in view of 
Weibel et al. {Arch. Dis, Childhood, 48:532-536, 1973) for the reasons set forth in the office 
action mailed November 26, 2001. In response to Applicants' response filed May 28, 2002, the 
Examiner stated that "one of ordinary skill in the art would have had a reasonable expectation of 
success for reducing tumor growth in a mammal by administration of an attenuated measles 
vaccine strain." 

Lastly, the Examiner rejected (1) claims 1-7, 9, 1 1-22, 24, 26 and 28-33 under 35 U.S.C. 
§ 103(a) as being unpatentable over Bateman et al {Cancer Research, 60:1492-1497, 2000) in 
view of Usonis et al {Fed. Inf. Dis. J., 18:42-48, 1999), (2) claims 18 and 19 under 35 U.S.C. § 
103(a) as being unpatentable over either of Bateman et al. {Gene Therapy, 6, Suppl. 1:S6, 
Abstract 24, 1999) in view of Weibel et al. {Arch. Dis. Childhood, 48:532-536, 1973) or 
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Bateman et al {Gene Therapy, 6, Suppl. 1:S6, Abstract 24, 1999) in view of Usonis et al {Fed. 
Inf. Dis. J., 18:42-48, 1999) and further in view of Duprex et al {J. Virol, 73:9568-9575, 1999), 
and (3) claim 20 under 35 U.S.C. § 103(a) as being unpatentable over either of Galanis et al 
{Gene Therapy, 6, Suppl. 1:S7, Abstract 28, 1999) or Russell et al {Proc, Am. Assoc. Cancer 
Res., 41 :259, Abstract 1648, 2000) in view of either Weibel et al {Arch. Dis. Childhood, 48:532- 
536, 1973) or Usonis et al {Fed Inf. Dis. J., 18:42-48, 1999), for the reasons set forth in the 
office action mailed November 26, 2001. 

Applicants respectfully disagree. Proper analysis under § 103 requires consideration of 
two factors: (1) whether the prior art would have suggested to those of ordinary skill in the art 
that they should carry out the claimed process, and (2) whether the prior art would also have 
revealed that in so carrying out, those of ordinary skill would have a reasonable expectation of 
success. See, In re Vaeck, 947 F.2d 488, 20 USPQ2d 1438 (Fed. Cir. 1991). It is axiomatic that 
in order to establish a prima facie case of obviousness under 35 U.S.C. § 103, a prior art 
reference must teach or suggest, alone or in combination with another prior art reference, each 
and every element of the claimed invention. See, e.g., MPEP § 2143. The Federal Circuit warns 
that "both the suggestion and the expectation of success must be founded in the prior art, not in 
the applicant's disclosure," and that "it is impermissible to use the claimed invention as a 
'template' to piece together the teachings of the prior art so that the claimed invention is 
rendered obvious." See, In re Dow Chemical Co., 837 F.2d 469 (Fed. Cir. 1988); In re Fritch, 
\ 972 F.2d 1260 (Fed Cir. 1992). 

In addition, the so-called "secondary" considerations, such as unexpected results and 

long-felt but unmet need, should be considered in every case when present. See, e.g.. In re 

Sernaker, 702 F.2d 989 (Fed. Cir. 1983) citing In re Fielder and Underwood, 471 F.2d 640 

(Cust. & Pat. App. 1973). In fact, the Federal Circuit stated that: 

evidence of secondary considerations may often be the most probative and cogent 
evidence in the record. It may often establish that an invention appearing to have 
been obvious in light of the prior art was not. It is to be considered as part of all 
the evidence, not just when the decisionmaker remains in doubt after reviewing 
the art. 



Stratoflex, Inc., v. Aeroquip Corp., 713 F.2d 1530, 1538-39 (Fed. Cir. 1983). 
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Claim 1 recites a method for reducing the number of viable cancer cells in a mammal by 
administering attenuated measles virus to the mammal. Contrary to the Examiner's assertion, the 
Bateman et al abstract does not "point directly" to the use of attenuated measles virus to reduce 
the number of viable cancer cells in a mammal. In fact, the Bateman et al. abstract never 
mentions administering an attenuated measles virus to a mammal to reduce the number of viable 
cancer cells in that mammal. Likewise, the combination of cited references does not suggest that 
those of ordinary skill in the art should administer an attenuated measles virus to a mammal to 
reduce the number of viable cancer cells in that mammal. In fact, at no point do the primary 
references {Le., the Bateman et al, abstract, the Bateman et al publication, the Linardakis et al 
abstract, the Galanis et al abstract, or the Russell et al abstract) discuss administering an 
attenuated measles virus, let alone administering an attenuated measles virus to a mammal to 
reduce the number of viable cancer cells in the mammal. The remaining secondary references do 
not cure the deficiencies of the primary references. The Duprex et al reference merely discloses 
the use of a recombinant measles virus to monitor virus spread from cell to cell, while the Weibel 
et al and Usonis et al references merely disclose the use of attenuated measles viruses to 
vaccinate a child against measles. Thus, taken together, it is clear that a person having ordinary 
skill in the art at the time Applicants filed reading the cited references would not have been 
motivated to administer an attenuated measles virus to a mammal to reduce the number of viable 
cancer cells in that mammal. 
4 Moreover, the combination of cited references fails to provide any information indicating 

that an attenuated measles virus can be administered to a mammal to reduce the number of viable 
cancer cells in the mammal. In fact, a person having ordinary skill in that art at the time 
Applicants filed, reading the cited references would not have had any information regarding the 
ability of an attenuated measles virus (e.g., a nonpathogenic measles virus) to reduce the number 
of viable cancer cells in a mammal. Since the cited references fail to provide the required 
reasonable expectation of success in achieving reduction in the number of viable cancer cells in a 
mammal by administering an attenuated measles virus, the presently claimed invention is not 
obvious. 

Even assuming for the sake of argument that the Examiner established a proper prima 
facie case of obviousness, the presently claimed invention is nevertheless not obvious as 
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evidenced by Applicants' surprising results supporting the claimed invention. At the time 
Applicants filed, a person having ordinary skilled in that art would have understood that reducing 
the number of viable cancer cells in a mammal is generally an unpredictable process. Thus, 
Applicants' findings regarding attenuated measles viruses and cancer cell viabihty within a 
mammal are important and unexpected results. Specifically, Applicants' originally filed 
specification discloses the surprising findings that attenuated measles virus, when administered 
to a mammal, prevents tumor growth {see, e,g,, page 22), decreases the rate of tumor progression 
(see, e.g., page 23 and Figures 2B and C), and causes tumor regression (see, e.g., page 23 and 
Figure 2A). The unexpected nature of these findings highlights the non-obviousness of the 
presently claimed invention. 

Additional evidence supporting the patentability of the presently claimed invention is the 
fact that the claimed invention satisfies a long-felt need that was recognized, persistent, and not 
solved by others. It is well established that the long-felt need is measured from the date the 
problem is identified, not the date of the most pertinent prior art references. See, e.g., MPEP § 
716.04 and Texas Instruments Inc. v. Int1 Trade Comm'n, 988 F.2d 1165, 1179 (Fed. Cir. 1993). 

Having the ability to reduce the number of cancer cells within a mammal is a need that 
has existed for quite some time. For example, the Stenbeck et al reference {ACTA Oncologica, 
34:881-891 (1995)) discloses three decades of data relating to cancer survival. Thus, it is clear 
that cancer kills many people and effective cancer treatments are needed. This need has 
persisted through the years and continued to exist at the time of Applicants' invention as 
evidenced by the Cancer Statistics for 2000 published by the American Cancer Society. See, 
Greenlee et al, CA Cancer J. Clin., 50:7-33 (2000). For the Examiner's convenience, copies of 
these two references are attached hereto. 

Applicants' presently claimed invention fulfills this long-felt need. For example, claim 1 
recites a method for reducing the number of viable cancer cells in a mammal by administering 
attenuated measles virus to the mammal. Applicants' specification provides multiple working 
examples demonstrating the effective treatment of cancer. In fact, Applicants' specification 
discloses the successful use of attenuated measles viruses to prevent tumor growth {see, e.g., 
page 22), decrease the rate of tumor progression {see, e.g., page 23 and Figures 2B and C), and 
cause tumor regression {see, e.g., page 23 and Figure 2 A). Thus, a person having ordinary skill 
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in the art reading Applicants' specification would have understood that Applicants' invention 
provides an effective method for reducing the number of viable cancer cells in a mammal. This 
evidence supports the fact that the presently claimed invention is not obvious. 

In light of the above, Applicants respectfully request that the rejection of claims 1-7, 9, 
1 1-22, 24, 26, and 28-33 under 35 U.S.C. § 103 be withdrawn. 



CONCLUSION 

Applicants submit that claims 1-7, 9, 1 1-22, 24, 26, and 28-33 are in condition for 
allowance, which action is requested. The Examiner is invited to call the undersigned agent at 
the telephone number below if such will advance prosecution of this application. Filed herewith 
is a check in payment of the Petition for Automatic Extension with the required fee. The 
Commissioner is authorized to charge any fees or credit any overpayments to Deposit Account 
No. 06-1050. 



Respectfully submitted, 



Date: ])^r^^L^ iL 'LotA^ 

' t<^2xKcV Fimi III, Ph.D. 

^g. No. 44,109 

Fish & Richardson P.C., P.A. 
60 South Sixth Street 
Suite 3300 

Minneapolis, MN 55402 
Telephone: (612)335-5070 
Facsimile: (612)288-9696 
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Cancer Statistics, 2000 



Rohm T. Greenlee, MPH, Taylor Murray, Sherry Bolden, Phyllis A. Wingo, PhD, MS 



Abstract 

The Surveillance Research Program of the 
American Cancer Society's Department of 
Epidemiology and Surveillance Research 
reports its annual compilation of estimated 
cancer incidence,, mortality, and survival 
data for the United States in the year 2000. 
After 70 years of increases, the recorded 
number of total cancer deaths among men 
in the US declined for the first time from 
1996 to 1997. This decrease in overall 
male mortality is the result of recent down- 
turns in lung and bronchus cancer deaths, 
prostate cancer deaths, and colon and rec- 
tum cancer deaths. 

Despite decreasing numbers of 
deaths from female breast cancer and 
colon and rectum cancer, mortality asso- 
ciated with lung and bronchus cancer 
among women continues to increase. 
Lung cancer is expected to account for 
25% of all female cancer deaths in 2000. 

This report also includes a summary 
of global cancer mortality rates using data 
from the World Health Organization. 
(CA Cancer J Clin 2000;50:7-33.) 
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Introduction 

Cancer is an important public health con- 
cern in the United States and around the 
world. To provide an up-to-date perspec- 
tive on the occurrence of cancer, the 
American Cancer Society presents an 
overview of cancer frequency, incidence, 
mortahty, and survival statistics for the 
year 2000. 

Methods 

Estimated New Cancer Cases 
Because the US does not have a nation- 
wide cancer registry, the exact number of 
new cases of cancer diagnosed each year 
in the US and in individual states is not 
known. Consequently, we first estimated 
the number of new cancer cases occurring 
annually in the US from 1979 through 
1996 using population data reported by 
the US Bureau of the Census and age-spe- 
cific cancer incidence rates collected by 
the National Cancer Institute's Surveil- 
lance, Epidemiology, and End Results 
(SEER) program.^ We fitted these annual 
cancer case estimates to an autoregressive 
quadratic model to forecast the number of 
cancer cases expected to be diagnosed in 
the US in the year 2000 (Table 1 , Fig. 1).^ 

Between 1987 and 1992, the inci- 
dence rate of prostate cancer increased 
85%, followed by a decline of 29% be- 
tween 1992 and 1996.^ The sharp in- 
crease in incidence followed by the de- 
cline in recent years probably reflects 
extensive use of prostate-specific anti- 
gen (PSA) screening in a previously un- 
screened population and the subsequent 
increase in diagnoses at an early stage.** 
We assumed that the number of 
prostate cancer cases would approxi- 
mate the rates observed prior to wide- 
spread use of PSA screening, and there- 
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fore, we estimated new cases of prostate 
cancer for 2000 using a linear projection 
based on data from 1979 to 1989. 

Because cancer incidence rates and 
case counts for 1979 through 1996 were 
not available for many states, we could 
not use the methods mentioned above to 
estimate new cases for individual states 
(Table 3). To derive these estimates, we 
assumed that the ratio of cancer deaths to 
cancer cases for each state was the same 
as the ratio for the US.^ 

Estimated Cancer Deaths 
We estimated the number of cancer 
deaths expected to occur in the US in the 
year 2000 using underlying cause-of-death 
data from death certificates as reported to 
the National Center for Health Statistics 
(Table 2, Fig. 2).^ The recorded numbers 
of cancer deaths occurring annually from 
1979 to 1997 were fitted to an autoregres- 
sive quadratic model to forecast the num- 
ber of cancer deaths expected to occur in 
the US in 2000. The estimated number of 
cancer deaths for each state was calculat- 
ed with the same modeling procedure 
used for the total US (Table 4).^ 

Other Statistics 

Mortality statistics for the leading causes 
of death (Tables 6, 7, and 12), the leading 
causes of death from cancer (Tables 8, 9), 
and cancer mortality rates from 1930 to 
1996 (Figs. 5, 6) were obtained using data 
from the National Center for Health Sta- 
tistics.^ Incidence rates (Table 10, Figs. 3, 
4). the probability of developing cancer 
(Table 5), and five-year relative survival 
rates (Tables 11,13; Figs. 7, 8) were ob- 
tained from the SEER program.^-*" We 
computed global cancer mortality rates 
(Table 14) using data compiled by the 
World Health Organization.'' We includ- 
ed data from countries that have: 1) sub- 
mitted data for at least one of the years 
between 1994 and 1997 using codes from 
the ninth or tenth revision of the Interna- 
tional Classification of Diseases; 2) popu- 
lations of 500,000 or more; 3) death 



registration of at least 82%; and 4) a pro- 
portion of deaths with medically certified 
cause of death of at least 95% 

Selected Findings 

Expected Numbers of New Cancer 
Cases 

In the year 2000, we estimate that about 
1,220,100 new cases of invasive cancer 
will be diagnosed in the US (Table 1). 
This estimate does not include carcinoma 
in situ of any site except urinary bladder, 
and it does not include basal and squa- 
mous cell cancers of the skin. Approxi- 
mately 1.3 million cases of basal and 
squamous cell skin cancers, 42,600 cases 
of breast carcinoma in situ, and 28,600 
cases of in situ melanoma are expected to 
be newly diagnosed in 2000. 

Among men, the most common can- 
cers in 2000 are expected to be cancers of 
the prostate, lung and bronchus, and colon 
and rectum (Fig. 1). The prostate is the 
leading site for cancer incidence, account- 
ing for 29% of new cancer cases in men. 
This year, 180.400 new cases of prostate 
cancer are expected to be diagnosed. 

Among women, the three most com- 
monly diagnosed cancers are expected to 
be cancers of the breast, lung and 
bronchus, and colon and rectum (Fig. 1). 
Cancers occurring at these sites are ex- 
pected to account for over 50% of new 
cancer cases in women. Breast cancer 
alone is expected to account for 182,800 
new cancer cases (30%) in 2000. 

Trends in Cancer Incidence 

For all sites combined, SEER cancer inci- 
dence rates appeared to peak in 1992 and 
decreased an average of -2.2% per year 
from 1992 to 1996.^ Similar declines have 
been seen recently for specific leading 
cancer sites (Figs. 3 and 4). 

Breast cancer incidence rates have 
remained approximately level during the 
1990s; however, they appear to be de- 
creasing in younger women. Decreases in 
colon and rectum cancer incidence rates 
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began in the mid-1980s, and have been 
observed among both males and females 
in ail racial/ethnic groups (with the excep- 
tion of American Indian women in whom 
data were not sufficient to make a deter- 
mination as to the direction of this trend).^ 
Incidence rates of colon and rectum can- 
cer declined significantly between 1990 
and 1996, on average -2.1% per year.^ 

A downturn in the incidence of lung 
and bronchus cancer in males began in 
the late 1980s, and between 1990 and 
1996, incidence rates decreased signifi- 
cantly, -2.6% per year. Incidence rates of 
lung and bronchus cancer among females 
are stabilizing, and have begun to dechne 
among women aged 40 to 59,*^ Prostate 
cancer incidence rates also declined sig- 
nificantly between 1990 and 1996, on 
average -2.0% per year. 

Expected Numbers of Cancer Deaths 

In 2000, an estimated 552,200 Americans 
are expected to die of cancer — more than 
1,500 people a day (Table 2). Most can- 
cer deaths in men (52%) in the year 2000 
are expected to be from cancers of the 
lung and bronchus, prostate, and colon 
and rectum (Fig. 2). 

Among women, cancers of the lung 
and bronchus, breast, and colon and rec- 
tum are expected to account for more than 
half of all cancer deaths in 2000 (Fig. 2). In 
1987, lung cancer surpassed breast cancer 
as the leading cause of cancer death in 
women and is expected to account for 
25% of all female cancer deaths in 2000. . 

Trends in the Recorded Number of 
Cancer Deaths 

Following more than 70 years of increas- 
es, the recorded number of total cancer 
deaths among men in the US has declined 
for the first time, from a peak of 281,898 
in 1996 to 281,110 in 1997. This promis- 
ing change results from recent downturns 
in each of the top three causes of cancer 
death among men. Lung and bronchus 
cancer deaths among men declined from 
a peak of 92,493 in 1993 to 91,278 in 1997. 



Prostate cancer deaths declined from a 
peak of 34,902 in 1994 to 32,891 in 1997. 
Colon and rectum cancer deaths among 
men were highest in 1990 at 28,635 and 
have declined to 28,075 in 1997. 

Among women, the recorded num- 
ber of total cancer deaths continues to in- 
crease, although the rate of increase has 
diminished in recent years. The upward 
trend among females is primarily due to 
sustained increases in the number of 
deaths from lung and bronchus cancer. 
The numbers of deaths from breast and 
colorectal cancers among females, how- 
ever, have begun to decline. Breast can- 
cer deaths were highest in 1995 at 43,844 
and have declined to 41,943 in 1997. Col- 
orectal cancer deaths among women 
have declined from a recent peak of 
29,237 in 1995 to 28,621 in 1997, although 
these deaths reached their all-time high in 
1984 at 29,522- 

Trends in Cancer Death Rates 

Death rates for all cancers combined 
peaked in 1991 and decreased an average 
-0.7% per year from 1991 to 1996 (Figs. 5 
and 6).^ Significant decreases have been 
seen among both males and females, per- 
sons younger than 65 years of age, and 
among whites, blacks, and Hispanics. 

Breast cancer death rates in females 
decreased an average of -1.8% per year 
between 1990 and 1996; decreases were 
more pronounced among white women 
and among younger women. During the 
period from 1990 to 1996, colon and rec- 
tum cancer death rates decreased signifi- 
cantly, on average -1.7% per year. 

Similar to trends in incidence, signifi- 
cant decreases in death rates for lung and 
bronchus cancer have occurred only 
among males (on average -1.6% per year 
between 1990 and 1996); rates among fe- 
males recently have begun to slow and 
appear to be stabilizing. Prostate cancer 
death rates decreased on average -1.6% 
per year during the period between 1990 
and 1996. 
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Trends in Cancer by 
Race/Ethnicity 

Overall rales of cancer incidence vary 
considerably among racial and ethnic 
groups (Table 10). Blacks have the high- 
est cancer incidence rates: They are about 
60% more likely to develop cancer than 
are Hispanics and Asian/Pacific Islanders 
and more than twice as likely to develop 
cancer as American Indians. Between 
1990 and 1996, incidence rates decreased 
among whites (-1.2% per year), Hispan- 
ics (-1.7% per year), and American Indi- 
ans (-0.7% per year), and remained rela- 
tively stable among blacks and Asian/ 
Pacific Islanders.^ 

While women are more likely lo de- 
velop breast cancer than are women of 
other racial and ethnic groups, and black 
women are more likely to develop can- 
cers of the colon and rectum.-* Black men 
have the highest incidence rates for can- 
cers of the colon and rectum, lung and 
bronchus, and prostate. They are also at 
least 50% more likely to develop prostate 
cancer than men of other racial and eth- 
nic groups. 

Blacks are about 33% more likely 
to die of cancer than are whites, and 
more than twice as likely to die of cancer 
as are Asian/Pacific Islanders, American 
Indians, and Hispanics. Between 1990 
and 1996, mortality rates decreased sig- 
nificantly among whites (-0.5% per 
year), blacks (-0.9% per year), and His- 
panics (-0.6% per year); remained rela- 
tively stable among Asian/Pacific Is- 
landers; and may be increasing among 
American Indians.-^ 

Black women are more likely to die 
of breast (see article by Dignam in this is- 
sue of CA, page 50) and colon and rectum 
cancers than are women of any other 
racial or ethnic group, and they have ap- 
proximately the same lung and bronchus 
cancer death rale as while women. As 
was seen with incidence rales, black men 
have the highest mortality rates of colon 
and rectum, lung and bronchus, and 
prostate cancers.-* 



Cancer in Children 
Cancer is the second leading cause of 
death among children between one and 14 
years of age in the US; accidents are the 
most frequent cause of death in this age 
group (Table 12). The most commonly 
occurring cancers in children are leu- 
kemias (in particular, acute lymphocytic 
leukemia), tumors of the central and sym- 
pathetic nervous systems, lymphomas, 
soft-tissue sarcomas, and renal tumors.^ 
Over the past 20 years, there have been 
significant improvements in the five-year 
relative survival rate for many childhood 
cancers, especially acute lymphocytic and 
acute myeloid leukemia, non-Hodgkin's 
lymphoma, and Wilms' Tumor (Table 13). 
Between 1974/1976 and 1989/1995, five- 
year relative survival rates for childhood 
cancers at all sites combined improved 
from 56% to 75%. 

Limitations and Future Challenges 

Our estimates of the expected numbers of 
new cancer cases and cancer deaths 
should be interpreted with caution when 
tracking trends over time. These estimates 
may vary considerably from year to year, 
particularly for rare cancers and for states 
with smaller populations. We therefore 
discourage the use of these estimates to 
track year-to-year changes in cancer oc- 
currence and death. The recorded num- 
ber of cancer deaths and cancer death 
rates from the National Center for Health 
Statistics, and SEER cancer incidence 
rates are generally more informative sta- 
tistics for the purpose of tracking cancer 
trends. For example, breast cancer inci- 
dence rates increased about 1% per year 
between 1979 and 1982, increased 4% per 
year between 1982 and 1987, and were ap- 
proximately constant between 1987 and 
1996. Despite the stabilization of inci- 
dence rates during the latter time period, 
the estimates of new breast cancer cases 
increased between 1988 and 1996. 

Our estimates are based on the most 
currently available cancer mortality and 



10 



CA-A CANCER )OURNAL FOR CLINICIANS 



CA CANCER I CLIN 2 0 0 0:5 0:7 - 3 3 



incidence data; however, these data are 
three and four years old, respectively, at 
the time that the estimates are calculated. 
As such, the effects of large changes oc- 
curring in the three- or four-year interval 
between 1996 or 1997 and 2000 cannot be 
captured by our modeling efforts. Finally, 
our estimates of new cancer cases are 
based on incidence rates for the geo- 
graphic locations that participate in the 
SEER program and, therefore, may not 
be representative of the total US. 

Despite these limitations, our esti- 
mates do describe current patterns of 
cancer incidence and mortality in the 
US. Such estimates will assist our con- 
tinuing efforts to reduce the public 
health burden of cancer as we enter the 
21st century. 83 
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ANNOUNCING... 

Continuing Medical Education in CA — A Cancer Journal for Clinicians 

The American Cancer Society is pleased to announce that a Continuing Medical 
Education activity will be included in each upcoming issue of CA—A Cancer Journal for 
Clinicians. . 

When? Starting March/April 2000! 

What? AMA PRA category 1 CME credits or AAFP Elective hours. Topics to 
include management of cancer pain; malignant melanoma; new treatments for 
smoking cessation; lymphedema; and mind-body integration. 

How? Save each issue of CA. Review the article designated for CME credit. Complete 
the accompanying CME quiz and program evaluation. Submit by fax or mail 
for CME credit, according to instructions. 

Who? The American Cancer Society, Inc., is accredited by the Accreditation Council 
for Continuing Medical Education to sponsor continuing medical education 
for physicians. 



VOL. 50 NO. 1 lANUARY/FEBRUARY 2000 



11 



9 # 



CANCER STATISTICS. 2000 



Table 1 

Estimated New Cancer Cases by Gender, US. 2000* 




Total 


Male 


Female 


All d^HH 

All bites 

Orat cavity & pharynx 
Tongue 
Mouth 

Pharynx ■ 
Other ofBl cavity i 


1 oon inn 
30,200 

c nnn 
b,9UU 

:>10,9.0p;r; 


ciQ 7nn 

Dl9,/UU 

, 20^200 

^;50a<, „ 


cnn ^nn 

iffogote 

o^yi nn - 


Digestive system 


226,600 


^ ' f1 7,600 


109,000 


Esophagus 


12,300 


9,200 


3,100 


Stomach 


21 ,500 


13,400 


8,100 


Small intestine 


A ynn 


2,300 


2,400 


Colon 


93,800 


43,400 


50,400 


Rectum 


ob,40U 


20,200 


16,200 


Anus, anal canal, & anorectum 


3,400 


1.400 


2,000 


Liver & intrahepatic bile duct 


15,300 


10.000 


5.300 


GailDiadder & other oiiiary 




2,900 


4,000 


Pancreas 




13.700 


14,600 


Other digestive organs 


4,000 


1.100 


2,900 


Respiratory system , . . . - 


. l/y,4UU ; 


101,500 


' 77,900^ V - ' 


Larynx ; _ , 


10,100 


8;i00 V 


2,000 / 


Lung & bronchus 


1 c/i 1 nn 
lb4,lUU 


-89.500 : 


^ 74.600' ' < 


- Other respiratory organs 


5,200J 


. 3;900. 


1,^00 ; 


Bones & joints 


2,500 


1,500 


"""^ 1,000 


Soft tissue {inclucJing he^^ " ' 
" Skin"(exciudihg'basar& squamousf 


, ' 8,100 - 
56,900 


V ^'.;/:^4;5ooi*.>.'"'"^'' 

34,100 ~ 


■• "^3;800^' ' • ^ 
22,800 


Melanomas-skin 


47,700 


27,300 


20,400 


Other non-epithetial skin 


9,200 


6,800 


2,400 


Breast ' \_ _ ■ ^ ^ / _ ■ .„jZ^.l. ..'ZTT 




1,400 . 182,800 >, . 


Genital systerri 




" ""188,400 77,500 


Uterine cervix 


12,800 




12,800 


Uterine corpus 


Qc inn 




36,100 


Ovary 


OQ inn 
1UU 




23,100 


Vulva 


Q /inn 
0,4UU 




3,400 


Vagina & other genital, female 


o mn 




2,100 


Prostate 


1 on >inn 
loU,4UU 


180,400 




Testis 


6,900 


6,900 




Penis & other genital, male 


1,100 


1,100 




Urinary system * 


86,700 > 


" 58i600 ; " " 
38;300 


v28;ioo^:'- ~- 


Urinary bladder • 


53,200 


I4;960s ' 


Kidney & renal pelvis 


31,200: 


18;8bd^. . \ 


12/40bv ; 


Ureter & other urinary organs 


2,300 


: ii5oa^ : 


:800^ • 


Eye & orbit 


2 200 


"^^ ^ 1,200 


1,000 


Braifi & Sthegjgn/gy^ system ^j,^-- 
Endocrine s]^1terfi" " ^ 


jiiejsooS; 


5,600 


14,600 


Thyroid 


18,400 


4,700 


13,700 


Other endocrine 


1,800 


900 


900 


Lymphoma " ~ 


62,3DPW 




y^>1^^26;40Q^v^-^ 


Hodgkin's'disease' 


7,466^" 






Non-Hodgkin's lymphoma 


54,900 " 


3iv7bo:t^ 


23;2b0^ : - 


Multiple myeloma 


13,600' 


" 7,300 


6,300 


leukemia 


30,800 


16,900- 


; - i3.900?r- 


Acute lymphocytic leukemia 


3,200 


1,800 


' , 1-400 


Chronic lymphocytic leukemia 


8,100 


4,600 


3,500 


Acute myeloid leukemia 


9,700 


4,800 


4,900 


Chronic myeloid leukemia 


4,400 


2,600 


1.800 


Other leukemia 


5,400 


3.10O 


2,300 


Other & unspecified primary sites 


34,000 


15.700 


i8,300 


'Excludes basal and squamous cell skin cancers and in situ carcinomas except urinary bladder. 
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Table 2 

Estimated Cancer Deaths by Gender, US. 2000* 



Total 



Male 



Female 



All Sites 552,200 284.100 

Oral cavity & pharynx 7,800 5,100 

Tongue 1,700 1,100 

Moimi 2,300 .1,300 

Pharynx 2.100 1,500 

Other oral cavity. 1.700 1,200 

Digestive system 129,800 69,300 

Esophagus 12,100 9,200 

Stomach 13,000 7,600 

Small intestine 1,200 600 

Colon 47,700 23.100 

Rectum 8,600 4.700 

Anus, anal canal, & anorectum 500 200 

Liver & intrahepatic bile duct 1 3,800 8.500 

Gallbladder & other biliary 3,400 1 ,200 

Pancreas 28,200 13.700 

Other digestive organs 1.300 _ 500 

Respiratory system" : ' " : ' " -161,900' \ '93,100;; 

i^nx . ' " 3,900 ^ 3;10pv 

Lung & bronchus 156,900 89,300/ 

Other respiratory organs 1,100 : ' 700 .^ 

Bones & joints 1,400 800 
Soft tissue (including heart! _ _ Ai^^^ .^./^^l .,.^?MSic. 

Skin {excluding basal A squamousf" 9,600 6,000 

Melanomas-skin 7,700 4,800 

Other non-epithelial skin 1,900 1,200 

isi^ija^^^Mffl 



"Gemtai system 
Uterine cen^ix 
Uterine corpus 
Ovary 
Vulva 

Vagina & other genital, female 

Prostate 

Testis 

Penis & other genital, male 
Urinary system 

Urinary bladder 

Kidney & renai pelvis 

Ureter & other urinary organs 
Eye & orbit' ' 

Brain & other nervous system ' / " 
Endocrine system ' ' " * " ' 
Thyroid 

Other endocrine 

Lymphoma;. : , ; , , ; . ; V;^,, ■ ^ / 
Hodgkiri's dise&e ' " : - ^ ^ 

f^on-Hodgkin's lymphoma 

Multiple myeloma 

Leukemia 

Acute lymphocytic leukemia 
Chronic lymphocytic leukemia 
Acute myeloid leukerhia 
Chronic myeloid leukemia 
Other leukemia 

Other 8i unspecified primary sites 



59,000 
4,600 
6,500 
14.000 
800 
600 
31,900 
300 
300 
24,600 
12,200 
11.900 
500 
200 
■13,000^ 
'2,100"^ 
1,200 
900 



32,500 



31,900 
300 
300 
15,700 

8.ioa 

7.300 

300 : 

100" 

' ' 1,000 
500 
500 

"27|5S;:5:^x^:}^p!fe 



268,100 
. 2;70J 
600 
1,000 
600 
500 
60,500 
2,900 
5,400 
600 
24,600 
3,900 
300 
5,300 
2,200 
14.500 
800 
'"7F68;80J3F 
00! ■ 
671600: 
400 : 
600 ' 

: 2,40lo: 

'3,600" 
2,900 
700 

S!^4o;8soi 

""26,500 
4.600 
6,500 
14.000 
800 
600 



8,900 
4,100 
4,600 

200; 

100" 

~5;90o:^^ 

700 
400 



1;400-1 
26,100 
fl,2bd" 
21,700 
1,300 
4.800 
7,100 
2,300 
6,200 
36.600' 



'^700t- 

' 5,800 " 
12,100. 

700 
2,800 
3.900. 
1.300 
. 3;400 
18.500 



■->-'13I100S<^ 

12.400; 
5,400" 

■ 9;60o; 

600 
2.000 
3.200 

i.doo 

2,800 
18,100 



'Excludes In situ carcinomas except urinary bladder. 
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Table 3 

Estimated New Cancer Cases by Site and State, US, 2000^^ 



Non- 





All 


Female 


Uterine 


Colon & 


Uterine 


Lung& 




Hodgkin's 






Urinary 


State 


Sites 


Breast 


Cervix 


Rectum 


Corpus Bronchus 


Melanoma Lymphoma 


Kidney fYostate 


Bladder 


Alabama 


21,500 


2,700 


, 200 


1.800 • 




1 nnn 
o.uuu 


onn 
uuu 


900 


400 


Qtinn 

0,3UU-, 


800 


Alaska 


1,500 


200 




200 






inn 

lUU 


100 




irih 

lUU 


100 


Arizona 


20,300 


2,800 


200 


2.000 


DUU 


9 ftnn 


1 nnn 

I.UUU 


900 


500 


J,OUU 


900 


Arttansas 


13,700 


1,900 


100 


1.300 


**uu 


9 9nn 

c,cw 


400 


500 


400 


2,260 


500 


Califomia 


113.200 


17,900 


1.300 


11,400 


3,200 


14 000 


5.000 


5.300 


2.900 


16,400 


5.200 


Colorado 


13.400 


2,000 


100 


1.400 


400 


1 500 


700 


700 


400 


1 800 


600 


Connecticut 


15,400 


2.300 


100 


1,500 




1 900 


600 


700 


400 


2 300 


800 


Delaware 


3.900 


500 


100 


400 


inn 


600 


100 


200 


100 


600 


200 


DistofCol. 


2.700 


500 





300 


irm 


OUU 




100 




600 


100 


Rorida 


88.100 


12,000 
4,600 


900 


9.100 




19 Rnn 

I^.OUU 


J,9UU 


4,000 


2.000 


1*1 7nn 


4.300 


Georgia 
Hawau 


29.400 ■ 


V 400"" 


2:8007 


yuu 




l,UUU 


"'^Todd 


""700: 


~4"4hn"~ 


"TliOOO: 


4,300 


500 


■ * . 


400 


- inn: 

;:1UU 


; OUU. 


: V lUU-- 


::^-^;^^26of 


*■ 100 


- IW* 




Idaho 


4.700 


. -700 


_ 


.500 


inn 


Rrvi 

DUU 


9rin" 

tUU . 


. 200 


200 


■ 806 


200 


Illinois 


55.100 


8,900 


600 


6,000 


1 cnn 
l.uUU 


7 wi 


;■ i.yuu.;^ 


2,560 


1;400 


f ,OUU 


2,400 


Indiana ■ 


27.900 


4,200 


300 


3,100 


oUU 


A nnn 
4.UUU 


1 nnn' 


1.260^ 


800 


0 onn 


< 1,260 


Iowa ' 


"14.200" 


2,100 


100 


1.900 


cnn 
DUU 


1 onn 
i.WU 


3UU 


700 


400 


9 9nn 


600 


Kansas 


11.900 


1,600 


100 


1.200 


inn 
oUU 


1 cnn 

I.DUU 


c/Yl 
OUU 


500 


300 


1 flnn 

l,OUU 


500 


Kentucky 


20.500 


2,700 


300 


2.200 


3UU 




3UU 


800 


600 


2.600 


600 


Ijouisiana 


20.800 


3.200 


300 


2.200 


jUU 




700 


800 


600 


3 200 


700 


Maine 


6.800 


900 


100 


700 


inn 


1 nnn 




300 


200 


9UU 


400 


Maryland 
Massactuisetts 


22,600 


3.700 


300 


2.600 


. 7nn ' 
f uu 


1 inn 

J, lUU 


•Rnn 

OUU 


^ 900' 


500 


3 300 


1:000 


30,100 


4,400 


.200 


3,500 


Rnn 

OUU 


0,9UU 


1 


1,400 


700 


■4 200 


1.700 


Michigan 


44,100 


6,700 


^400, 


/ 4,800; 


1 400 


6 100 


1,466; 


2.100; 1,200, 


'oieoo , 


2,100 


Minnesota . 


19,900 


2,800 


200 


2,000 


500 


2,300 


700 


1,100 


600 


3]360 


1.600 


Missi^pj.^ 


13.200 


2,000 




1,360: 




1 900 


400 


; .500 


300 


2,200 


• 300 


MissoUri * 


27,000 


3.700 


300 


2.900 


... 


4 000 


1 100 


1.100 


700 


3,600 


1,100 


Montana 


4,100 


600 





400 


100 


500 


100 


200 


100 


700 


200 


Nebraska 


7,300 


1,100 


100 


1,000 


200 


900 


200 


300 


200 


1.000 


300 


Nevada 


8,300 


1,000 


100 


900 


200 


1.200 


400 


300 


200 


1,200 


400 


New Hampshire 


5,500 


700 




600 


100 


700 


200 


300 


100 


700 


300 


New Jersey 


40,000 


6,400 


400 


4,600 


' 1,500 


4,800^ 


V" 1,700' 


'1.900 ' 


1.000^ 


' 5,600 


'2.100 


New Mexico 


6,600 


1,000 


100 


,700 


200 


700 


300 


m 


200 


1,206 


200 


New York 


81.500^ 


13,700 


1,000 


9.200 


3,200 


9,800 


2.666 


3,800: 


1,900 


11. '800' 


4.100 


North CaroOna 


35.700 


5,200 


400 


3.700 


1,100. 


5,200 


1.300 


1,400 


900 


5.300^ 


1.400 


North Dakota 


3.000 


500 




400 


100 


. 300 


. 100 


100 


100 


500 


100 


bliio 


56.100 


'8.600" 


M 


6:206 " 


2.006 


■7.866" 


"iM 


2:766^ 


1.500 ~ 


""7.800 


^"27500 


Oklahoma 


16.100 


2.400 


200 


1.700 


300 


2,500 


700 


700 


500 


2,100 


700 


Oregon 


15.800 


2,200 


100 


1,600 


400 


2,200 


700 


700 


400 


2,700 


700 


Pennsylvania 


66,600 


10,500 


600 


7.800 


2,200 


8.600 


2.400 


3,000 


1,700 


10,000 


3.100 


Rhode Island 


5,400 


800 


100 


600 


100 


800 


200 


300 


100 


700 


300 


South Carolina 


18,000 


2M 


\ 200 


1:900 


500 


"2.500 


' ' 500 


""700" 


'"500" 


''2;900" 


'800 


South Dakota 


3.500 


400 




400 


.100 


400 


: 200 


200 


too 


600>. 


^ 100 


Tennessee 


27,300 


"3,800 


'400 


2,900 


600 


4,260^ 


' 1.300 - 


1.200: 


700 


3,660 


900 


Texas 


76,100 


11.500 


1,000 


8,300 


2,100 


10,700 


3.400 


3,600 


2,200 


\H,30O 


^800 


Uteh . . 


5.100 


900 


' 100 


600 


200 


400 


^■"..400\ 


300 


100. 


1,200 


200 


Vermont 


2.700""' 


^ "Too 


foo~ 


400 


100 


400 


200 


100 


100 


300 


100 


Virginia 


29.300 


4.500 


300 


2.900 


1,000 


4,000 


1,200 


1,200 


700 


4.400 


1.100 


Washington 


23.600 


3.500 


200 


2.300 


600 


3.100 


1.100 


1.100 


600 


3,200 


1.000 


West Virginia 


10.500 


1.400 


100 


1.100 


300 


1.600 


400 


400 


300 


1,300 


400 


Wisconsin 


23,600 


3.300 


200 


2.500 


700 


2.800 


1.000 


1,200 


700 


3,800 


1,200 


Wyoming 


2.000 


300 




300 


100 


200 


100 


100 


100 


400 




tinitEKj Stalest 


1220,100 


182,800 


12.800 


130,200 


36.100 


164,100 


47.700" 


54.900 


31.200 


180,400 


,53^00 



— Estimate is 50 or fewer cases. State case estimates betvireen 51 and 99 were rounded to 100. 
* Excludes basal and squamous cell skin cancers and in situ carcinomas except urinary bladder, 
t State estimates may not add up to United States total due to rounding. 
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Table 4 

Estimated Cancer Mortality by Site and State, US, 2000* 



Estimated Number of Deaths 



State 


ftepoited 
DeattiRate 
>er100,000t 


All 
Sites 


Female 
Breast 


Colon & 
Rectum 


Non- 
Lung & Hodgkin's 
Liver Leukemia Bronchus Lymphoma Ovary Pancreas Prostate Stomach 


Alfibarng 


179 


9,700 


600 


800 


300 


300 


2,800 


400 


200 


500 


600 


200 




167 


700 


100 


100 






200 












Arizona 


155 


9,200 


600 


900 


200 


300 


2.6(X} 


400 


200 


500 


600 


200 




181 


6,200 


400 


■ 600 


200 


200 


2.100 


. 300 


200 


300 


400 


100 


nalifomia ^ ■ 


156 


51.260 


4,000 


.4,900. 


1;700 


2,100 


13.400.. 


2,500.. 


-1,400: 


- 2.706„„ 


2300.,. 


.1,500. 


Colorado 


142 


siloo 


400 


600 


100 


300 


1,400 


300 


100 


300 


300 


100 


Connecticut 


163 


7,000 


500 


600 


200 


300 


1,900 


300 


200 


400 


400 


200 




195 


1,800 


100 


200 




100 


500 


100 




100 


100 






212 


1,200 


100 


100 






300 






100 


100 


100 




166 


39,900 


2,700 


3,900 


1,000 


1,500 


12,000 


1.900 


900 


2,100 


2.400 


900 




1 / 0. 


1 3 300 i 


TiiQooj^^i^oo:^ 


~'C300^ 
viijOv^ 


^500T 


■ .■■500^^' 


,*-';V500l 




^600i^ 


T800T% 


""300" 


Hawaii 




9 finh 


lUU 


.■.:^^200^ 


160 






'SHoo? 


100 * 


160 


•toano 




£, iUU 


■ 200 


.200 




106 




;-'-l60:. 


100 




100 






1 f 0 




2.660 


2.600 


700 


1,000 


6,9CW 


i,2ai-^ 


-700 


iMo i 


1.466 

, 700 


600 




17ft 


12,600 


900 


1,300 


300 


500 


3,900 


. 600 


'>3b6 


600 


200 




1 6O" 


6 400 


560 


800 


~i6b 


300 


1.800 " 


300 


200 


300 


400 


100 


Kar^ 


159 


5,400 


400 


500 


100 


200 


1.600 


200 


100 


300 


300 


100 


f\CI lUJUnj 


192 


9,300 


600 


900 


200 


300 


3,200 


400 


200 


400 


500 


200 


LUUKMUia 


193 


9,400 


700 


1.000 


300 


400 


2,700 


400 


200 


500 


600 


300 




185 


3,100 


200 


300 




100 


900 


200 


100 


200 


200 


100 




.184 


lo!200" 


800 


1.100. 


200" 


400 


2,900 


.400 


' 20C)r 


" : 500" ■ 


600 /■ 


"* 300' 




178 


13,600 


1.000 


'/1,500 


300 


■ 500 


3.700 


.: 766; 


300: 


.700.;'.^ 


' 700 


300 


Mirhtnan 


173 


20,000 


1,500 


2,100 


500' 


700 

• • 400 


5,8M 


" 1,006 


.500 ^ 


1,000 


1,200 


400 


ITIUIIICOUU) 


r 156 


iooo 


600. 


: 900 


200 


2.206 


, 500 


.206; 


■.";500' 


600 ; 


206 




182 


eiooo 


„ .:400, 


. " 666„ 


' 260 L 


206_ 


lisoo:.: 


Mi 


^166. 




_400.:: 


100 




176 


12!200 


800 


1.300 


300 


500 


3,800 


5O0 


300 


5O0 


600 


300 




159 


1,900 


100 


200 


100 


100 


500 


100 


100 


100 


100 




Nebraska 


155 


3^300 


300 


400 


100 


200 


900 


200 


100 


100 


200 


100 


Nevada 


184 


3,800 


200 


400 


100 


100 


1,200 


200 


100 


200 


200 


100 


New Hampshire 


181 


2.500 


200 


300 


100 


100 


700 


100 


100 


100 


100 




New Jersey 


~ ' 179 


18,100 


m:4oo 


'2,000'" 


vsoo: 


800" 


4.6a)F 




500 


:i;ooo!r: 


1,000 
200 


'500^ 


New Mexico 


146 


3,000 


260 


300 


100 


ioo 




100 


^100" 


■:'--i06-^: 


100 


NewYork - 


169 


36,900 


^3.100 


4,000 


900 


1.400 


%m 


1,800r1.000: 


2,266 


2.160 


1;100 


North Carolina 


175 


16,200 


1,200 


1^600 


300 


600 


5.000 


700 


.400; 


800 


900 


300 


North Oaluita 


155 


1,300 


100 


200 




100 


300 


100 




100. 


100 




Ohio 


180 


25,400 


1.900 


2.700 


500 


1.000 


7,400 


1.300 


600' 


1,300 


1.400 


500 


Oklahoma 


170 


7.300 


500 


700 


200 


300 


2.400 


300 


200 


300 


400 


100 


Oregon 


166 


7.100 


500 


700 


100 


300 


2.100 


300 


200 


400 


500 


100 


Pennsylvania 


177 


30,100 


2,300 


3.400 


700 


1.200 


8.200 


1.400 


BOO 


1.500 


1,800 


600 


Rhode Island 


178 


2,400 


■ 200 


300 


100 


100 


800 


100 


100 


100 


100 


100 


South Carolina 


■ 178 


8.200 


600 


800 


200 


300 


2,400 


300 


■ 200 


* " 400 


"500" 


" 200^ 


South Dakota 


155 


i.600 


100 


200 




100 


400 


100 




1(X) 


100 




Tennessee 


181 


12,400 


900 


. 1,200 


300 


400 


4,000 


600 


300 


600 


. 600 


300 


Texas 


168 


34,400 


2,600 


3,600 


1,100 


1,400. 


10,360 


1,700 


900 


1,700 


2,000 


900 


,Lllah „. 


122 


2i3d0 


-:L^200L 


,.. 200 100 


_ 100 




> 100„ 10CL 


„ 16P_ 


200. 


40 


Vermont 


172 


1,260 


100 


200 






400 


100 






100 




Virginia 


177 


13,300 


1,000 


1.300 


300 


500 


3.800 


600 


300 


600 


800 


300 


Washington 


162 


10,700 


800 


1.000 


300 


500 


3,000 


500 


300 


500 


600 


200 


West Virginia 


184 


4.800 


300 


500 


100 


200 


1,500 


200 


100 


200 


200 


100 


Wisconsin 


163 


10.700 


700 


1,100 


200 


500 


2,700 


600 


300 


600 


700 


200 


Wyoming 


157 


900 


100 


100 






200 








100 




United StatesI 


170 


552,200 


.40,800 


56,300 


13,800 


21,700 


156,900 


26.100 14,000 


'28,200 


31,900 


13.000 



- Estimate is 50 or tewer deaths. State death estimates between 51 and 99 were rounded to 100. 
* Excludes in situ carcinomas except urinary bladder. 

t Average annual mortality rate between 1992 and 1996. age-adjusted to the 1970 US standard population. 

Source: US Mortality 1992-1996, National Center for Health Statistics, Centers tor Disease Control and Prevention 1999, 

Surveillance, Epidemiology, and End Results Program, Division ot Cancer Control and Population Sciences. National Cancer 

Institute.^ 

X State estimates may not add up to United States total due to rounding. 
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Figure 1 
Estimated New Cancer Cases'" 
10 Leading Sites by Gender, US, 2000 
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2% 1 




1 2% 


Thyroid 
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19% ^ 
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All Other Sites 


'Excludes basal and squamous cell skin cancers and in situ carcinomas except urinary bladder. 


Percentages may not total 100% due to rounding. 









Figure 2 
Estimated Cancer Deaths* 
10 Leading Sites by Gender. US. 2000 
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[ 2% 
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'Excludes in situ carcinomas except urinary bladder. 

tThese two cancers both received a ranking of 10; they have the same projected number of deaths and contribute the 
same percentage. Percentages may not total 100% due to rounding. 
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Figure 3 

Age-Adjusted Cancer incidence Rates* 
for Females by Site. US, 1973-1996 
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* Rates are per 100,000 population and are age-adjusted to the 1970 US standard population. 

Source; Surveillance, Epidemiology, and End Results Program, 1973-1996, Division of Cancer Control and Population 

Sciences, National Cancer Institute.^ 
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Figure 4 

Age-Adjusted Cancer Incidence Rates* 
for Males by Site, US. 1973-1996 
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* Rates are per 100,000 population and are age-adjusted to the 1970 US standard population. 

Source: Surveillance, Epidemiology, and End Results Program, 1973-1996, Division ot Cancer Control and Population 

Sciences, National Cancer Institute.^ 
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Table 6 

Reported Deaths for the 10 Leading Causes of Death 
by Age and Gender, US, 1997 




All Ann 

All Age 


s 


Ages 


1-10 


Ages 








Male 


Female 


Male 


Female 


Male 


Female 






All Causes 
1.154,039 


All Causes 
1,160,206 


All Causes 
18.149 


Alt Causes 
9.685 


All Causes 
69,832 


All Causes 
31,150 




1. 


Heart 

Diseases 

356,598 


riean 

Diseases 

370,376 


Atxid^rts 
7,882 


ACClQcniS 

4,097 


MCCioenis 
20,240 


nLA^HJcllU} 

6,463 




2. 


Cancer 
281,110 


Cancer 
258.467 


Homicide 
2,740 


Cancer 
963 


Suicide 
9.426 


Cancer 
6,159 




'£\[ 


Cerebrp- ■ 
• vascular' 
Diseases 


Cerebro- 
vascular ^ 

Diseases,-:^ 


Suici^^^^ 
v1,723 : " 


Homicide 

710; : 


Homicide ' 

.>8,66fc;v::> 


T-~HeS^^^'^^-}^^^ 
Diseases 

,;;2l794:t:;-,.^::^ 


... j 
■■■\ 
^ J 

1 


4, 


Accidents 
61,963 


Chronic 
Obstnjctive 

Pi ilmrtfiaiv 

ruimonaiy 

Diseases 

53,045 


Cancer 
1,207 


Congenital 
Anomalies 


HIV 

infection 


Suicide 
2,037 




■ .5. 


Chronic 
Obstnjctive 

Piilmnrun/ 
ruiiiimiajy 

Diseases 
55.984 


Pneumonia 
& Influenza 
47 165 


Congenital 
Anomalies 
683 


Suicide ; ; 
386 


'*^itof r ■ 

, Diseases 
5,8^ ; 


Homfcide ; . . - 

: 2,001/ ; 


1 

•J 




Pneunftonia 
& Influenza 
39,284 


Diabetes ' 
Meliitus 

1A AAQ 

J4,449 


Diseases 

DO/ 


' Heart 
Diseases 

003 


Cancer 
5,467 


HiV 

Infection 
1 Gin 






; OiabetS 
Meilitus 
28,187 


Accider^ 
33,681 


Cerebral 

Palsy 

241 


• Pneumonia - : 
& Influenza 
200 


of Lfva: 
1,149 


vascular 
Diseases 

...... .l:. 




8. 


Suicide 
24,492 


Alzheimer's 

Disease 

15,437 


Pneumonia 
& Influenza 
215 


Cerebral 

Palsy 

186 


Cerebro- 
vascular 
Diseases 
878 


Diabetes 
Meilitus 
619 




9. 


Cirrtiosis 
of Liver 
16,260 


. Nephritis 
13,191 


Qvonic 

obstructive 

Pulmonary 

Diseases 

165/ 


Benign ; 

Neoplasms 

103 


Diabetes 
■ Mellit^ 
842 


Cintrasis ' 
ofUver . ' 
571 


■ 


10. 


Homicide 
15,449 


Septicemia 
12,741 


Peripheral 

Nervous 

System 

Diseases 

148 


Chronic 

Obstructive 

Pulmonary 

Diseases 

101 


Pneumonia 
& Influenza 
730 


Pneumonia 
& Influenza 
505 




Source: US Mortality Public Use Data Tape 1997, National Center for Health Statistics. Centers for Disease Control 
and Prevention, 1999. 
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Table 6 CContinued) 




Ages 


40-59 


Ages 


CA.70 


AgK 


on. 

OUT 




Male 


Female 


Male 


Female 


Male 


Female 




All Causes 


All Causes 


All Causes 


All Causes 


All Causes 


All Causes 




182,834 


111.414 


513,377 


410.559 


353.742 


585,057 




Moart 
mofx 


Cancer 


ncoii ' 


Cancer > ' 


Heart 


Heart V 




Disea^ 


45,781 


Diseases 


131,274 


Diseases 


Diseases 




51,356 


168,426 




130,028 


231,179 




uancer 


Moart 
rican 


Cancer 


ncaJl 


Cancer 


Cancer 




jt7 1 1 0 

47, NO 


Diseases 


ICI CD-) 


ulseascs 


09,009 


74 9A(\ 










115,982 








Aixidents 


Accidents 


uironic 


.'Cerebro- 


ucreuiD- 


Uci cLBLr 




15,507 


5,779 


Obstructive 


i vascular i^v; 


: vascular 


VoiSCUIdr v : 




. Pulmonary 
■ Diseases 


Dtseases'v?:-'' 


-Diseases. 


. . Diseases 


■ 






■■^■■:^27,798^fe' 


■■^■^'■28.669:^^;. 


■ J^fl75-- 








■■ ■:.'^'3i;528'h-^' 










Qrrtiosis 


Cerebro- 


Cerebro- 


uuonic 


rneumonra 


rneumonia 




of Liver 


vascular 


vascular. 


Obstmctrve 


& Influenza 


& Influenza 




7,642 


Diseases 


Diseases 


Pulmonary 


21,773 


34,046 






5,175 


26,491 


Diseases 














27,501 








Suicide 


Diabetes ' 


blabetes. 


Diabetes : ' 


: Chronic ; 


Chronic 




7.568 


Mellitus 


■ Mellitus 


Mellitus - 


Obstructive 


Obstructive ' _ . 




4,032 


15,082. . 


/. 16,310 . 


Pulmonary. 
/ Diseases- , 


. . Pulmonary ' > 
Diseases •' •'• 












; 20,368 ; 


.21.682 _ 




Cerebro- 


dironic 


Pneumonia 


Pneumonia 


Diabetes 


Diabetes 




vascular 


Obstructive 


& Influenza 


& Influenza 


Mellitus 


Mellitus 




Diseases 


Pulmonary 


I0,3/D 


inM^ 








6,295 


Diseases 














3,372 








Al2fieirner's 






Cirrtiosis 


Accidents 


Accidenfe^" 


, Accidents 




Infection^ 


of Liver . 


10,650 


7,145-; 0^ 


7ii63^--:; 


Disease 




6,109 


2,814 








^ 12.215 




Diabetes 


Suicide 


Diseases 


Diseases 


Nephritis 


Accidents 




Mellitus 


2,405 


of Arteries 


of Arteries 


5,599 


9.853 




4,921 




8,289 


5.300 








Chronic 


Pneumonia 


Cintiosis 


Nephrite ^ 


Diseases 


Atherosclerosis 




Obstnjctive 


& Influenza 


of Liver 


• 4,624 


ofArteriK 


8,017' 




Pulmonary 
Diseases 


1.805 


6,461 ' 




5,044 






3,478 














Homicide 


HWtnfectiori 


Nephritis 


Clnh(^s 


Alzheimer's 


Nephritis 




2,963 


1,446 


5,136 


of Liver 


Disease 


7.530 






4,269 


4.663 






Source: US Mortality Public Use Data Tape 1997, National Center for Health Statistics. 




Centers for Disease Control and Prevention, 1999. 
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Table? 

Fifteen Leading Causes of Death, US, 1997 


Rank 


Cause of Death 


Number 

of 
Deaths 


Death Rate 
per 100,000 
Population* 


Percent (%) 
of Total 
Deathst 




All Causes 


2,314,245 


654.3 


100.0 


1 


Heart Diseases 








2 


Cancer 


539,577 


164.1 


23.3 


3 


Cerebrovascular 
Diseases 


. 159.791 


■40;8' 


6.9^ 


4 


Chronic Obstructive 
Pulmonary Diseases 


109,029 


30.6 


4.7 


5 


Accidents r > ; - 






^ -r'^' ^v* ■" ■ 


6 


Pneumonia & Influenza 


86,449 


21.2 


3.7 


7 ' 


Diabetes Mellitus 


62i636 






8 


Suicide 


30,535 


10.2 


1.3 


9 


Diseases of Arteries 


27,792 


7.7 




10 


Nephritis 


25,331 


6.7 


1.1 


: 11 


Cirrhosis x)f Liver ; 


^?;':^25fl75fx.^^^^ 






12 


Alzheimer's Disease 


22,475 


5.2 


1.0 


13 


Septicemia 


22,396 


6:1 


-■;vi:o- 


14 


Homicide 


19,846 


7.3 


0.9 


15 


HIV Infection 


16.516 


5.0 


0;7 




Other & Ill-defined 


344,079 




14.9 


*Age-adjusted to the 1970 US standard population, 
fPercentages may not total 100% due to rounding. 

Source: US Mortality Public Use Data Tape 1997, National Center for Health Statistics. Centers for 
Disease Control and Prevention, 1999. 
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Table 8 








Reported Death 


s for the Five Leading Cancer Sites 1 




for Males by Age, US, 1997 




All Ages 


<20 


20-39 


40-59 


60-79 


>80 


All Sites 


All Sites 


Alt Sites 


All Sites 


All Sites 


Ail Ci4'oc 

All ones 


281,110 


1,252 


5,467 


47,118 


161.581 


65.685 


Lung & 


Leukemia 


Non-Hodgkin's 


Lung:& 


Lung& 


Lungs 


Bronchus 


423 


Lymphoma 


Bronchus 


Bronchus 


Bronchus 


91.278 




723; 


15,379 V 


59,558 


15,823 


Prostate 


Brain & 


Leukemia 


Colon & 


Prostate 


Prostate 


32,891 


ONS 


662 


Rectum 


16,277 


15.511 


288 




4.347 






Colon & 


Endocrine 


Brain & , 


Pancreas 


Colon &; 


Colon & 


Rectum 


System 


ONS, 


2,584^ ' 


' Rectum 


Rectum 


28,075 


115: . 


625 




15,842 


7.459 . 


Pancreas 


Bones & 


Lung & 


Non-Hodgkin's 


Pancreas 


Urinary 


13,470 


Joints 


Bronchus 


Lymphoma 


7.898 


Bladder 


86 


512 


2.552 




2,900 


Non-Hodgkin's Non-Hodgkln's' 


Colons^ : 


Esophagus 


Non-Hodgkin's 


Pancreas , 


Lymphoma Lymphoma 


Rectum : ' " 


. 2,p69r: - 


Lymphoma 


2.843 


^ 12;286 


■:v ^^■^:::86l^;;.■;:::■:J;::/;J:;::.;:■ 


412^:- ■ i 




; 6,383 




Note: "All Sites" excludes In situ carcinomas except urinary bladder. 






ONS = other nervous system. 










Source: US Mortality Public Use Data Tape 1997, National Center for Healtti Statistics, Centers for Dis« 


iase 


Control and Prevention, 1999. 














Table 9 









Reported Deaths for the Five Leading Cancer Sites 




for Females by Age. US. 1997 




All Ages 


<20 


20-39 


40-59 


60-79 


^80 


All Sites 


All Sites 


All Sites 


All Sites 


All Sites 


All Sites 


258.467 


1,009 


6.159 


45,781 


131,274 


74.240 


. Lung & 


Leukemia 


Breast 


Breast 


Lung& 


Lung & 


Bronchus 


322 r 


1.629 . . 


12,093 


Bronchus ; , 


Bronchus . 


. 61,922 






38,488 


12,879 


Breast 


Brain & 


Uterine 


Lung & 


Breast 


Colon & 


41.943 


ONS 


Cervix 


Bronchus 


18,385 


Rectum 


253 


629 


10.088 




12.046 


Colon & 


Soft '[ 


Lung& ' 


Colon & ■ 


Colon &' 


Breast 


Rectum 


Tissue 


Bronchus 


Rectum 


Rectum 


9.835 


28.621 


85 


462 


3,426 


12.799 




Pancreas 


Endocrine 


Leukemia 


. Ovary 


Pancreas 


Pancreas 


14.205 


System 
79 


462 


2,801 


7,437 


5.045 


Ovary 


Bones & 


Brain & 


Uterine 


Ovary 


Non-Hodgkin's 


13,507 


Joints 


ONS 


Cervix 


7,207 


Lymphoma 


71 


385 


1.803 




3,859 


Note: "All Sites" excludes In situ carcinomas except urtnary bladder. 






ONS = other nervous system. 










Source: US Mortality Public Use Data Tape 1997. National Center for Health Statistics, Centers for Dis 


ease 


Control and Prevention, 1999. 
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Table 10 

incidence and Mortality Rates* by Site, Race, 
and Ethnicity. US. 1990-1996 



Site 


White 


Asian/Pacific 
Black Islander 


American 
Indian 


Hispanict 


INCIDENCE 


All Sites 












Total 


402.9 


442.9 


279.1 


153.4 


275.4 


Male 


480.2 


598.0 


325.5 


177.8 


326.9 


Female 


351.6 


335.6 


244.9 


136.8 


243.2 


^ Breast Female) 


. 11 3.2 . 










Colon & Rectum 












Total 


43.9 


50.4 


38.6 


16.4 


29.0 


Male 


53,2 


58.1 


47.5 


21.5 


35.7 


Female 


36.8 


44.9 


31.4 


12.4 


24,0 


;Lung & Bronchus , , 












Total 




, 73.9,;':: 


^" . 35:8 ^ 






'Male 


\73:ii ■ 


■''!l"i2y3- ^"-^."^ 


52^4:-' V 


'^^^^"■■:^r:25iM^':,-^^ 


;-t:;v-}^£L8S 


Female \ 


. 43:3 \ 


46.2 


22.5' ' 




.^^;;-,:i9.6:; 


Prostate 


147.3 


222;9' " 


8l75 ' 


' " 46.5 


^ ^ T02T 


MORTALITY 


All Sites 












Total 


167.5 


223.4 


103.4 


104.0 


104.9 


Male 


208.8 


308.8 


129.2 


123.3 


131.8 


Female 


139.8 


168.1 


83.5 


90.2 


86.3 


Breast (Female) 


• "25.7 ; ; 








-_^15.3; 


Colon & Rectum 












Total 


17.4 


23.1 


10.9 


9.9 


10.4 


Male 


21.5 


27.8 


13.4 


11.0 


13.2 


Female 


14.5 


20.0 


9.0 


8.9 


8.4 


Lung & Bronchus 












Total 


49.3 


60.5 


23:7 


\ 28.8 


19.9 


Male 


70.1 


ioo;8 


34.9 . 


40,5 


32.0 


Female 


33.8 


32.8 


14.9 


19.8 


' 11.0 


Prostate 


23.7 


54.8 


10.7 


" 14:3 


167 


Note: Incidence data are from the 11 SEER areas; mortality data are from all states except Connecticut, 
Oklahoma, Louisiana, and New Hampshire. 

*Rates are per 100,000 population and are age-adjusted to the 1970 US standard population. 

tHispanIc is not mutually exclusive of white, black, Asian/Pacific Islander, or American Indian. 

Sources: Surveillance, Epidemiology, and End Results Program 1973-1996, Division of Cancer Control and Population 

Sciences, National Cancer Institute^ (Incidence); US Mortality 1973-1996, National Center for Health Statistics, Centers for 

Disease Control and Prevention 1999, Surveillance, Epidemiology, and End Results Program, Division of Cancer Control 

and Population Sciences, National Cancer Institute^ (Mortality). 
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Table 11 

Trends in Five- Year Relative Cancer Survival Rates* C%) 
by Race and Year of Diagnosis, US. 1974-1995 





1974- 


1980- 


1989- 


1974- 


1980- 


1989- 


1974- 


1980- 


1989- 




1976 


1982 


1995 


1976 


1982 


1995 


1976 


1982 


1995 


Site 


White 


Black 


All Races 


All Sites 


51 


52 


Bit 


39 


40 


48+ 


50 


51 


59t 


Brain 


. 


9'\ 


JUT 




31 > 


39t ^ > 


22 


25 


30t 


Breast (Female) 


75 


77 


86t 


63 


66 


71 1 


75 


76 


85t 


Golon 


51 


56. 


62+ 


.46 


: 49 : 


52t, 


50 


55 


62t 


Esophagus 


5 


7 


13t 


4 


5 


9t 


5 


7 


12t 


Hodgktn's Disease 


fc 




J 


RQ 


72 


76. 


71 


75 


82+ 


Kidney 


52 


51 


61t 


49 


55 


58t 


52 


52 


60+ 


Larynx ■ 


-66 


69 


66' 


60V 


58 ■ 


'■■ 53 / ^ 


■ 66'^ 


' 'Is"*' 


65"" 


Leukemia 


35 


39 


44t 


31 


33 


34 


34 


39 


43+ 


..^.Liver ■ -vl-.^^i^ 














■>."4C 






Lung & Bronchus 


13 


14 


14t 


. 12 


12 


11 


13 


13 


14+ 


Melanoma of Skin 


80 : 


83 






61§ 


; 68t : 


80. 


83 


88+ 


Multiple Myeloma 


24 


28 


28t 


28 


29 


31 


24 


28 


28+ 


Non-Hodgkiri's Lymphoma 


""'487 


"".52",""-" 




48\ 


50 




4r . 


. 51 




Oral Cavity & Pharynx 


55 


55 


56 


36 


31 


34 


53 


53 


53 


Ovary 


37 , 


39 


sot 


41 


39^^^. 


1^47t' " 


'37" 


'39 


50+ 


Pancreas 


3 


3 


4t 


3 


5 


4t 


3 


3 


4+ 


Prostate 


M ' 


^ 75' : ■ 


93't 


' 58 ' 




84t 




. 73 


92+ 


Rectum 


49 


53 


60t 


42 


38 


51t 


49 


52 


60+ 


Stomach 


15 


{17 


19t 


17 


19 : 


':"-.22::"-- ^ 




18 


21+ 


Testis 


79* 


92 


96r^ 


76* 


90t 


88 


79 


92 


95+ 


Thyroid - 


92 ' 


94. 


. 95t " 


88 


94 _ 


89^/ 


92 






Urinary bladder 


74 


79 


82t 


48 


58 


62t 


73 


78 


81 + 


Uterine Cervix 


70 


68 ' 


jn 


64 


61 


^9^ 


"eg"" 


^7 , 


"^70 


Uterine Corpus 


89 


83 


86t 


.61 


54 


56 


88 


82 


84+ 



•Survival rates are adjusted for normal life expectancy and are based on follow-up of patients through 1996. 
+The difference in rates between 1974-1976 and 1989-1995 Is statistically significant (p <0.05). 
^The standard error of the survival rate is between five and 10 percentage points. 
§The standard error of the survlval rate Is greater than 10 percentage points. 

Source: Surveillance, Epidemiology and End Results Program 1973-1996, Division of Cancer Control and Population 
Sciences. National Cancer Institute.^ 
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Figure 5 

Age-Adjusted Cancer Death Rates^ for Females by Site, 
US, 19301996 



60- 



c: 
o 

1 

Q. 
O 
Q- 



cd 
E 

u- 40- 



o 
o 



CO 



20- 



Utemst 

Breast 

Pancreas 

Ovary 

Stomach 

Lung & Bronchus 

Colon & Rectum 




0- 



1930 



1940 



1950 



1960 



1970 



1980 



I 

1990 



Year 



Note: Due to changes in the ICO coding, numerator Information has changed over time. Rates for cancer of the uterus, 

ovary, lung & bronchus, and colon & rectum are affected by these coding changes. 

* Rates are per 100.000 population and are age-adjusted to the 1970 US standard population. 

t Uterine cancer death rates are for uterine cervix and uterine corpus combined. 

Source: US Mortality Public Use Data Tapes 1960-1996. US Mortality Volumes 1930-1959, National Center for Health 
Statistics, Centers for Disease Control and Prevention, 1 999. 
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Figure 6 

Age-Adjusted Cancer Death Rates* for Males by Site, 
US, 1930-1996 
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Note: Due to changes in the ICD coding, numerator information has changed over time. Rates for cancer of the liver, lung 

& bronchus, and colon & rectum are affected by these coding changes. 

* Rates are per 100.000 population and are age-adjusted to ttie 1970 US standard population. 

Source: US Mortality Public Use Data Tapes 1960-1996, US Mortality Volumes 1930-1959. National Center for Health 

Statistics, Centers (or Disease Control and Prevention, 1999. 
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Figure 8 

Five- Year Relative Survival Rates by Race and 
Stage at Diagnosis, US, 1989-1995 



Site 

Breast (Female) 
Colon & Rectum 
Esophaghus 
Lung & Bronchus 

Melanoma of Skin 
Oral Cavity & Pharynx 
Ovary 
Pancreas 

Prostatei 
Stomach 
Urinary Bladder 
Uterine Cervix 
Uterine Corpus 



White 



Black 




20 



40 60 80 100 
Percent 



40 60 80 100 
Percent 



*The standard error is between five and 10 percentage points. 
fThe standard error is greater than 10 percentage points. 
tThe rate for local stage reprjesents local and regional stages combined. 
-Statistic could not be calculated. 

Note: Staging according to SEER summary stage categories rather than the American 
Joint Committee on Cancer (AJCC) staging system. 

Source: Surveillance, Epidemiology, and End Results Program 1973-1996, Division of 
Cancer Control and Population Sciences, National Cancer Institute.^ 
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Table 12 

Fifteen Leading Causes of Death Among Children 
Aged 1-14 Years. US, 1997 



Rank 


Cause o( Death 


Number 

of 
Oeattis 


Death Rate 
per 100,000 
Population* 


Percent (%) 
of Total 
Deathst 


All Causes 


13.562 


24.6 


100.0 


1 


^ Accidents v:,. 




■^!;^:\:,i^;#l8t^ 


:;^*^',(';;-^^:6:^^l^,v 


2 


Cancer 


1,468 


2.7 


10.8 


- ■■3'; 


Congenital Anomalies ■ 


;1;036 : 


'■■-1.8 




4 


Homicide 


832 


1.5 


6.1 


. 5\ 


Heart Diseases , /. ■ 


525 


' ' ,1.0 


3.9 


6 


Pneumonia & Influenza 


321 


0.6 


2.4 


T; 


Cerebral Palsy : ; . ■ - ; ■ . 






^ . OA'- ■ 


8 


Suicide 


307 


0.6 


2.3 


■ 9 ■ 


chronic Obstructive Pulmonary Diseases .1 








10 


HIV Infection 


156 


0.3 


1.2 


11 


Benign Neoplasms 


141 


\ 0.3 


\y 1.0 


12 


Cerebrovascular Diseases 


132 


0.2 


1.0 


'13 


Septicemia 


'125 


0.2 : 


0.9 


14 


Viral Diseases 


107 


0.2 


0.8 


15 


Anemias . - 


-. 103 








All Ottiers 


2.450 




18.1 



• • Age-adjusted to ttie 1970 US standard population, 
t Percentages may not total 100% due to rounding. 

Source: US Mortality Public Use Data Tape 1997. National Center for Healtti Statistics, Centers for Disease Control 
and Prevention, 1 999. 
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Table 13 

Trends in Five- Year Relative Cancer Survival Rates'" <%) 
for Children Under Age 15, US. 1974-1995 





Rve-Year Relative Survival Rates (%) 




Year of Diagnosis 




1974- 
1978 


1977- 
1979 


1980- 
1982 


1983- 
1985 


1986- 
1988 


1989- 
1995 


All Sites 


00 


CO 

oc 


DO 


DO 




7*;+ 


Acute Lymphocytic Leukemia 




67 


71 


69. 


78 


81t 


Acute Myeloid Leukemia 


14 




21 ± 


32t 


321 


43t 


Bones and Joints : 






54t' 


57* /: 


62iv /■ 


07t 


Brain & Ottier Nervous System 


55 


56 


55 


62 


62 


64t 


Hodgkln's Disease - ^ - ^ - 












93t 


Neuroblastoma 


53 


54 


53 


55 


59 


71 1 


Non-Hodgkin's LymplToma 


44 . 


51 


61-, 


. 71 


70 


77t 


Soft Tissue 


61 


69 


65 


76 


66 


77t 


Wilms' Tumor 


74 


^ 78 ^ 


87 


-^;v.:...;:86.5'^":^ 


91 


• 93t 


Note: "All sites" excludes basal and squamous cell skin cancers and In srtu carcinomas except urinary bladder. 
* Survival rates are adjusted for normal life expectancy and are based on follow-up of patients through 1996. 
t The difference in rates between 1974-1976 and 1989-1995 is statistically significant (p<0.05). 
t The standard error of the survival rate is between five and 10 percentage points. 

Source: Surveillance. Epidemiology, and End Results Program 1973-1996. Division ol Cancer Control and Population 
Sciences, National Cancer Institute.^ 
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CANCER SURVIVAL IN SWEDEN DURING THREE DECADES, 1961-1991 
, Magnus Stenbeck, MAns Ros^n and Lars-Erik Holm 



Cancer survival in Sweden in 1961-1991 is presented as a comprehensive report from the Swedish 
Cancer Registry. The report shows both successes and failures, confirms some earlier published results 
and presents some new findings worth further analysis. Survival has increased for female breast cancer, 
malignant melanoma, cancers of the testis and thyroid gland, acute leukemia, and Hodgkin's disease! 
No improvements are found for multiple myeloma or cancers of the liver, gall bladder, and pancreas. 
Small increases are shown for colorectal cancer and cancers of the stomach, oesophagus, and kidney. 
Increases in postoperative survival are shown for sites dominated by histologically benign tumors, i.e., 
intracranial neurinoma, meningioma, and cancers of the endocrine glands such as parathyroid tumors' 
From 1970-1972 to 1980-1982 the lO-year relative survival rate (RSR) increased from 30% to 38% 
for males and from 44% to 51% for females. Hence, cancer survival for all cases combined has 
approached the survival of the general population somewhat. Most of the increases took place in the 
1970's. Changes in the distribution of incidence towards cancer sites with better prognoses account for 
some 10-20% of the observed increases in RSR, whereas the aging of the cancer population reduces 
the upward trend in RSR for all cases combined by some 1-2%. Cancer patients have poorer survival 
than the population long after 5 years of follow-up. They reach the survival of the population after 
about 8-12 years for colorectal cancer, 10 years for cervical cancer, 7-10 years for malignant 
melanoma, 13-18 years for kidney cancer, and more than 19 years for female breast and prostate 
cancer. For patients diagnosed in 1970-1972 this occurred 16 years after diagnosis at 29% for males 
and 43% for females when all cancer cases were combined. The extended time until 'statistical cure' for 
most cancer forms clearly indicates the need to augment the commonly used 5-year RSR with other 
outcome measures. If cancers on average are discovered earlier today, the 5-year RSR gives an 
exaggerated impression of the improvement over time. In this case the change in the 10-year RSR is 
a less biased criterion. 



Several studies on cancer survival in Sweden have been 
published for specific cancer sites (1-7) and for all cancers 
combined (8). However, in a supplement to Acta Oncolog- 
ica vol. 34, 1995, the first comprehensive survival analysis 
of cancer patients in Sweden is presented for the three 
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decades during which a national cancer registry has been 
kept (9). Such comprehensive reports have also been pre- 
sented from the other Nordic countries (10-13). 

Comprehensive and national cancer survival reports 
constitute reference materials for clinicians, oncologists 
and scientists involved in cHnical work, medical auditing, 
or research. They provide a basis for evaluation decision- 
making, and for the debate concerning the effects of cancer 
treatment and prevention, and they act as overall sources 
of information on the survival of groups of patients diag- 
nosed with cancer. 

In addition, the present report can be used to discuss 
how the concepts of survival and cure should be defined 
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and measured. Two problems are the limitations of short 
follow-up periods and the usefulness of the concept of 
"statistical cure". These issues were critically discussed 
more than 40 years ago (14-15), but many scientific 
articles still use 1, 2 and 5-year relative survival as their 
main outcome measure. 

Sometimes there are good reasons for the use of short 
follow-up periods. They are appropriate for evaluating 
postoperative mortality and survival trends for very malig- 
nant cancers when the survival pattern of the population is 
reached early for a small group of patients due to high 
mortality in the short term. In general, however, longer 
follow-up periods are needed. Long follow-up periods may 
appear irrelevant to policy makers since they pertain to 
periods far away from the present, but the natural develop- 
ment of cancers as well as the measures to fight the 
diseases are often long processes which require decades of 
follow-up. The chosen method of evaluation must look 
beyond the needs of policymaking and determine the ap- 
propriate follow-up periods mainly on the basis of the 
properties of the cancer of interest. 



Material and Methods 

Since 1958 every physician, pathologist, and cytologist 
notifies the Swedish Cancer Registry of each new cancer 
diagnosis in Sweden. The non-reporting rate has been 
estimated at less than 2% (16). The present survival study 
was based on all cancer cases reported to the registry 
between 1961 and 1989. For all practical purposes this is a 
complete list of all the cancer cases during the study 
period. Excluded from the analysis were multiple tumors 
in the same anatomical site, autopsy findings, and patients 
who were 90 years or older at diagnosis. Some sites and 
some histopathological groups within sites were excluded 
from the analysis due to low incidence, and some histo- 
pathological groups within the same site were analyzed 
separately (e.g., seminomatous and non-seminomatous 
testis cancers). The registry does not include basalioma as 
part of the non-melanoma skin cancer group. On the other 
hand, all benign and malignant tumors of the endocrine 
glands are registered and were included in the analysis. A 
majority of these tumors were histologically benign, and 
the benign forms increased their share of the total number 
endocrine tumors over time. 

A total of 388 393 men and 385 088 women with 37 
different forms of cancer were included in the analysis. The 
cancer registry file was linked to all deaths reported to the 
national death registries up to and incluxiing December 31, 
1991. Hence, all deaths except those occurring among the 
some 0.3% who were lost to follow-up before the termina- 
tion date were recorded. This means that complete follow- 
up information was available for virtually all of the 
registered cases. 



Consecutive cumulative crude survival proportions, CS- 
were computed for i = {1, 2, . . . , n} years following diag- 
nosis according to the life table method (17). The trends 
were analyzed using moving 3-year averages. Each com- 
puted CS curve pertained to three calendary years of 
diagnosis j to j + 2 for j = {1961, 1962, . . . , 1987}. This' 
yielded CS curves of length n=1992-j-f2 based on 
consecutively overiapping data. The first CS curve per- 
tained to diagnoses in 1961-1963 and had a follow-up of 
29 years, the second to cases diagnosed in 1962-1964 with 
28 years of follow-up, etc. The last group diagnosed in 
1987-1989 was followed for 3 years after diagnosis. 

The cumulative relative survival rates RSR, were com- 
puted as the ratio of the cumulative crude survival curve 
for the cancer group and the corresponding cumulative 
curve for the general population in the same calendar time 
period, RSRi = CS,,,„^,/CS,p,p„3,o„. The CS,p,p,,,,,„ 
curve was weighted by the observed age distribution in the 
cancer group at the time of diagnosis (18). 

A decrease in RSRj across years of follow-up is normally 
interpreted as continuing excess mortality in the cancer 
group over time. When the slope of the relative survival 
curve stabilizes at a horizontal level the cancer group has 
reached the same survival rate as the reference group from 
the *normar population. 

The discontinued decrease of RSRj is sometimes inter- 
preted as an indication of cure on the individual level. 
However, if age matching is performed only at the begin- 
ning of follow-up, the cancer and population groups be- 
come increasingly dissimilar in terms of age composition 
over the years after diagnosis. The annual increase in 
average age is usually greater in the population than it is in 
the cancer group due to high mortality among elderly 
cancer patients. Hence, even after the survival curves of 
the population and cancer groups become parallel, a con- 
ditional survival disadvantage can be assumed to persist 
for individuals once diagnosed with cancer. It would be 
possible to account for this by using more stringent criteria 
for cure, e.g., by using a conditional RSR. 

On the other hand, the determination of the cure rate 
usually requires very long follow-up periods. In the pres- 
ence of an upward trend in RSR, cure rates based on very 
stringent critiera and applied to old data may exaggerate 
the present disadvantage of the cancer patients by not 
being able to take the recent improvements in diagnosis 
and treatment into account. Hence, for the present data 
the unconditional stabilization rates may provide a reason- 
able compromise between the conditional cure rates and 
the 5-year RSR's. 



Results 

We first comment on the results for all sites combined 
for males and females separately. Subsequently we treat 
site- and age-specific survival for each sex. 
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Fig. la. Relative survival for cancer patients diagnosed in I96I-I963 ( ), 

(••••). All sites combined. Males and females 0-89 years of age at diagnosis. 
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Fig. Ic. Age-group specific 5-year relative survival rates of males and females, 0-14 ( ), 15-34 ( ), 35-54 (. 
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Analysis of all sites 

For all sites combined RSR increased in both sexes. The 
RSR curves decreased more slowly shortly after diagnosis 
for groups diagnosed in more recent periods (Fig. la). In 
addition, the curves took on a horizontal slope at higher 
levels. The time of stabilization was roughly the same for 
those who were diagnosed during the earlier and later 
periods. For patients diagnosed in 1970-1972 the stabiliza- 
tion occurred at 16 years for both sexes and at 29% for 
males and 43% for females. 

Table 1 summarizes the development over time shown in 
Fig. lb. The increases for 1-, 5-, and 10-year survival in 
each decade are expressed as percentage point differences. 
The comparison of the development in different decades is 
affected by the non-linearity of the percentage point scale, 
but in the present analysis the comparisons are justified by 
that the scale is approximately linear in the observed 
ranges. 

The increases were slowest in the 1960's and fastest in 
the 1970's for both sexes (Table 1). The development 
during the 1980's was almost as slow as in the 1960's. For 
example, the annual percentage point increases of 5-year 
survival were twice as big during the 1970's as they were in 
the other two decades. 

It is also evident that during the I960's the development 
of mid- and long-term survival was faster than that of 
short-term survival (Table I). This trend was reversed in 
the 1970's when short-term survival increased fastest and 
long-term survival slowest. In the 1980's, short- and mid- 
term survival seemed to develop at roughly the same pace 
for females, whereas the faster development of short-term 
survival persisted for males. 

The 10-year RSR for males increased from 25% for 
cases diagnosed in 1961-1963 to 37% for the 1979-1981 
group. The corresponding increase was from 41% to 50% 
for women. The main part of the increase took place in the 
1970's. 



Table 1 

Relative survival rate (RSR). All sites. Level at beginning of decade 
(1961 - 1963, 1969- 1971, 1979- 198i) and average annual change in 
percentage points during decade 



1960's 



1970's 



1980's 



Males 

I -year RSR 
5-year RSR 
10-year RSR 
Stabilization rate 

Females 

1-year RSR 
5-year RSR 
lO-year RSR 
Stabilization rate 



49.6 (0.4) 53.0 (1.3) 

29.8 (0.6) 34.5 (1.0) 

25.4 (0.5) 29.8 (0.7) 

24.6 (0.5) 29.1 (no data) 

63.3 (0,1) 64.3 (0.9) 

45.3 (0.3) 47.5 (0.8) 

41.0 (0.4) 43.8 (0.6) 

39.3 (0.4) 42.6 (no data) 



67.1 (0.7) 
44.5 (0.4) 

37.2 (no data) 
not available 

73.1 (0.3) 

55.2 (0.4) 
50.1 (no data) 
not available 
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Cancers with poor survival decreased and cancers with 
better survival increased their relative shares of the total 
incidence. Direct standardization shows that 10-20%. of 
the increases in RSR could be attributed to changes in the 
distribution of incidence across sites. In addition, the age 
distribution of the incidence changed. Cancer became rela- 
tively more common in the age group 65-74 compared to 
the age groups 35-54 and 55-64 (Fig. Ic). Since older 
groups often have lower RSR than younger groups this 
change should have affected the slope of the RSR curve 
negatively. The impact of the shift in age distributions was 
small for all sites combined— only some \-2% on the 
RSR trends. As shown below, the aging of the cancer 
population had greater effects for some specific sites. Most 
of the observed increases were nevertheless due to other 
factors than the redistributions of age and site. 

Site -specific analysis 

Some 80-90% of the increase in *all sites' was due to site 
specific increases in RSR rather than increases in the 
incidence of less malignant cancer forms. Increases in 
short- as well as long-term RSR were seen in 28 out of 37 
analyzed anatomical sites. A couple of sites with poor 
general survival did show some increases in 1-year survival 
(e.g., lung cancer), whereas improvements were absent for 
longer follow-up periods (Fig. lb). 

The most substantial increases in long-term RSR were 
found for acute leukemia, meningioma, Hodgkin's disease, 
malignant melanoma, and cancers of the testis and breast 
(Fig, 2). However, breast cancer did not reach a stabiliza- . 
tion rate during the observation period. 

The higher rates for women were partly due to better 
survival for the female specific cancer sites, in particular 
breast and cervix. The RSR of cervical cancer increased 
slightly between 1970-1972 and 1980-1982, whereas no 
increase or even a slight deterioration occurred during the 
rest of the 1980V 

For men there were increases in the short- and mid-term 
RSR*s of prostate cancer, but with a tendency towards 
elimination of the increase for long-term survival. 

Less pronounced increases in survival, mainly achieved 
in the 1970s, were found for cancers of the oesophagus, 
colon, rectum, kidney, thyroid gland, brain, and malignant 
melanoma, while no improvements were found for cancers 
of the oral cavity, lung, liver, biliary tract, pancreas or 
multiple myeloma. In contrast to the general tendency, 
stomach cancer showed no increase in survival in the 
1970's but improved somewhat in the 1980's. Lundegardh 
et al. (I) did not reveal any improvement in survival for 
patients with gastric cancer diagnosed 1960-1978, but in 
the present study we could see an increase in survival after 
that period. 

Many groups of cancer patients had poorer survival 
than the normal population long after 5 years of follow- 
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Fig. 2a, Relative survival for cancer patients diagnosed in 1961-63 (--), 1970-1972 ( ), 1980-1982 ( ) and 1985-1987 
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up. Female breast cancer patients had an excess risk of death 
even 20 years after diagnosis (6, 19), and the same was true 
for prostate cancer (20). In the present analyis the cancer 
patient groups diagnosed in 1970-1972 reached the survival 
patterns of the normal population of the same age at 
diagnosis after about 7-8 years for stomach cancer, 8-9 
years for colon cancer, 8-12 years for rectum cancer, 10 
years for cervical cancer, 7-10 years for malignant 
melanoma, 13-18 years for kidney cancer and more than 1 9 
years for cancers of the female breast and prostate (Table 2). 

The stabilization rates at those times were below 50% for 
many cancer sites. As mentioned earlier, for all sites com- 
bined cancer patients diagnosed in 1970-1972 reached the 
survival pattern of the reference group after 16 years at 
RSR's of 29% for males and 43% for females (Table 2). The 
stabilization rates for male cancer patients diagnosed in 
1970-1972 varied from 0.6% for liver cancer to 88.8% for 
non-melanoma skin cancer. Similar variations were found 
for females. 

Age 'Specific analysis 

It was common that the younger age groups had better 
relative survival than the older groups throughout the 
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observed period ((9), Fig. Ic). This was true for leukemia, 
Hodgkin's disease, non-Hodgkin's lymphoma, lung cancer, 
endometrial cancer, testis cancer, malignant melanoma, 
and meningioma. 

For some sites the survival trend during the observed 
period differed between age-groups. A pronounced in- 
crease in survival was found for acute leukeumia among 
persons under 55, whereas the development was not as 
positive for persons who were over 55 at diagnosis. The 
age-specific RSR's for cancer of the cervix showed a 
substantial increase for women 15-44 years of age while 
women 75-89 years of age had a negative development 
(9). In contrast, for the most common cancers, those of the 
female breast and prostate, we found greater progress in 
the older cohorts. 

Discussion 

The present study confirms earlier results in that sub- 
stantial increases can be found for certain cancer sites, e.g., 
testis cancer, Hodgkin's disease, acute leukemia, cervical 
cancer among younger age cohorts and breast cancer (Fig. 
2). A positive new finding is that the increased RSR in 
acute leukemia is not confined to children only. We found 
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Table 2 

The level of RSR when the cancer group no longer has worse survival than the reference group and the years 
of follow-up until this occurs. Males and females diagnosed in 1970-1972. Selected sites 



Cancer site 



Approximate years of 
follow-up until stabilization 



Unconditional 
'stabilization rate' 



Males 


Females 


Males 


Females 


12 


9 


34.8 


51.7 


8 


8 


10,3 


11.3 


8 


9 


37.5 


39.5 


8 


12 


33.1 


38.1 


3 


5 


0.6 


2.4 


6 


4 


2.2 


1.8 


7 


7 


6.7 


8.8 




>19 




(46.3) 




10 




59.7 




8 




75.6 




12 




32.9 


>19 




(24.5) 




6 




85.6 




18 


13 


27.4 


33.1 


7 


9 


60.4 


62.3 


10 


7 


60.7 


76.8 


4 


4 


88.8 


88,9 


11 


10 


44,6 


44.7 


13 


>19 


23.6 


(23.1) 


16 


16 


29.1 


42.6 



Oral cavity 
Stomach 

Colon adenocarcinoma 

Rectum adenocarcinoma 

Liver 

Pancreas 

Lung 

Breast 

Cervix uteri 

Corpus uteri 

Ovary 

Prostate 

Testis seminoma 
Kidney 

Urinary bladder and urethra 
Malignant melanoma 
Skin cancer excl. melanoma 
Hodgkin*s disease 
Non-Hodgkin*s lymphoma 

All sites 



Note: The 'stabilization rate' is defined as the point estimate of the cumulative unconditional RSR at i 
when RSRi+ , - RSR, first is greater than or equal to zero. > 19 indicates that the RSR curve had not 
ceased to decrease at the end of follow-up (19 years). In those cases the estimate of RSR at 19 years of 
follow-up is given in parenthesis. 
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great increase in al] age groups up to the age of 55. In light 
of other knowledge it may be concluded that improved 
treatment is a likely explanation for the substantial in- 
creases in RSR for testis cancer, acute leukemia, and 
Hodgkin's disease. These cancers represent less than 3% of 
the total cancer incidence in Sweden. 

In contrast, increase of survival in female cancers may 
largely be attributed to early detection or to detection of 
biologically more benign tumors. Both these trends may be 
connected to the screening efforts introduced during the 
period even if the main effect of Pap smear screening will 
be noticed as a decrease in incidence since carcinoma in 
situ is not registered as an incidence case. 

The increases in survival after diagnosis of intra-cranial 
neurinoma or cancers of the endocrine glands are probably 
mainly due to better postoperative survival in histologi- 
cally benign tumor forms. This is suggested by the virtually 
perfectly horizontal appearance of the RSR curves after 
the first year since diagnosis for both early and late 
periods, but occurring at a much higher level for recent 
periods. The appearance of the RSR curves for menin- 
gioma suggest decreased postoperative mortality as a pos- 
sible explanation as well. Enblad et al. (21) argued that 
improved survival of patients with colorectal cancer in 
Sweden during the 1960s and 1970s was due to reduced 
postoperative mortality. Our present study had a longer 
follow-up period for those diagnosed with colon cancer in 
the late 1970s. We were able to see increases in both short- 
and long-term RSR*s during this time period, which sug- 
gests that reduced postoperative mortality is not the only 
reason for the increase. 

For many cancer sites, e.g., colorectal, ovarial, bone, 
and kidney cancer, there were only slight increases, mainly 
occurring in the 1970's. After the 1970's, we seem to be at 
a standstill. The reasons for the particularly positive in- 
creases in survival during the 1970's are not clear, but the 
marked increase in health care resources, decreased post- 
operative mortality, and the introduction of new diagnos- 
tic devices during this time period are some plausible 
explanations. Parts of the increased survival for some sites 
with increased diagnostic activity may be attributed to lead 
time bias, i.e., early discovery not accompanied by real 
improvements in survival. Prostate cancer, and perhaps 
also non-Hodgkin's lymphoma, may be examples of this. 
Evidence from northern Sweden suggests that most of the 
improvements in prostate cancer survival disappear in 
stage-specific analyses (22). 

Some cancers that did not show any progress had little 
potential for improvement due to already excellent survival 
records. In contrast, some others, such as cancers of the 
lung, liver, and pancreas, did not improve despite their 
very poor survival. For sites with this pattern and where 
the epidemiology is well known, actions to reduce inci- 
dence, such as decreased tobacco use, seems to be the only 
practicable way to fight the disease. 



Adami et al. (8) stated that women's advantageous RSR 
for all sites combined could partly be due to the fact that 
female cancers, e.g., breast cancer, have a more favourable 
prognosis compared with the survival rates for cancers 
dominated by males, e.g. lung cancer, A follow-up study 
suggested that the gender difference could be explained by 
female sex hormones preventing the estabhshment of dis- 
tant metastases in certain malignant diseases (23). Wiebelt 
& Hakulinen (24) showed that the gender difference disap- 
pears when prognostic factors such as histology and tumor 
thickness are taken into account. The interpretation that 
women are more health conscious and seek medical care at 
an earlier stage is consistent with this. The present study 
shows that females had better RSR than men for many 
cancer sites which are not specific to or dominated by 
females, e.g., oral cavity, malignant melanoma, thyroid 
gland, brain, colon, and rectum. 

One of the most important results from the present 
study is that the main increase in RSR occurred during the 
1970s and that the follow-up for those diagnosed in the 
late 1980s only showed marginal increases. A critical ques- 
tion is whether this indicates that we are at a standstill in 
the trend towards an improvement in cancer survival. 

Policy implications 

The policy implications of this overview are multifold. 
First, the fight against cancer is not lost. Substantial 
increases in long-term survival for cancer patients have 
been achieved. For some of the relatively rare cancer sites 
the increases were mainly due to better treatment, e.g., 
leukemia for young patients, testis cancer, and Hodgkin's 
disease. For more common cancer sites with improved 
survival, e.g., malignant melanoma, breast, and colorectal 
cancer, intensified diagnostic activity seems to have been 
the most important measure. 

Second, the fight against cancer is far from won. Cancer 
patients still have much higher risks of dying than those of 
the same age and sex without cancer. The excess risk is 
apparent for many cancer sites even 8-10 years after the 
cancer has been diagnosed. For two of the most common 
cancer sites, prostate and breast cancer, there are excess 
death risks even after more than 20 years. 

Third, reducing cancer incidence by primary prevention 
must still be the most promising and powerful intervention 
against cancer. The fact that cancer patients perceive much 
pain and suffering from the disease, and that no prolonga- 
tion of life has occurred for many cancer forms, e.g., 
cancers of the lung, liver, pancreas or oral cavity, speak in 
favour of a preventive strategy. 



ACKNOWLEDGEMENT 

The authors would like to extend our gratitude to Jan Gun- 
narskog, Ba. Sci., who unexpectedly passed away on February 13, 



BEST AVAILABLE COPY 



i 



I 



Acta Oncologica 34 (1995) 



M. STENBECK ET AL. 



891 



1995. Jan made an important contribution in the production of 
the cancer survival study discussed in this article. As administrator 
of the Swedish Cancer Registry he has been of great importance 
for Swedish as well as international cancer epidemiology. We miss 
him as a friend and workmate. 



REFERENCES 

1. LundegSrdh G, Adami H-0, Malker B. Gastric cancer sur- 
vival in Sweden. Lack of improvement in 19 years. Ann Sure 
1986; 204: 546-51, 

2. Graf W, Glimelius B, Pahlman L, Bergstrom R. Determinants 
of prognosis in advanced colorectal cancer. Eur J Cancer 
1991; 27: 119-23. 

3. Adami H-O, Malker B, Rutqvist L-E, Persson I, Ries L, 
Temporal trends in breast cancer survival in Sweden: signifi- 
cant improvement in 20 years, JNCI 1986; 76: 653-9. 

4. Adami H-O. Glimelius B, Sparen P, Holmberg, Krusemo UB, 
Ponten J. Trends in childhood and adolescent cancer sur- 
vival in Sweden 1960 through 1984. Acata Oncol 1992- 31* 
1-10. 

5. Vagero D, Persson G. Cancer survival and social class in 
Sweden. J Epidemiol Community Health 1987; 41: 204-9, 

6. Rutqvist LE. On breast cancer incidence and survival. (The- 
sis) Stockholm: Department of General Oncology, Radi- 
umhemmet, Karolinska Hospital, 1983, 

7. Osterman B, Jonsson H. Tavelin B, Lenner P. Non-Hodgkin's 
lymphoma in northern Sweden: prognostic factors and re- 
sponse to treatment. Acta Oncol 1993; 32: 507-15. 

8. Adami H-O, Sparen P. Bergstrom R, Holmberg L. Krusemo 
UB, Ponten J. Increasing survival trend after cancer diagnosis 
in Sweden: 1960-1984. JNCI 1989; 81: 1640-7. 

9. Stenbeck, M, Rosen M, editors. Cancer survival in Sweden in 
1961-1991. Acta Oncol 1995; 34 (SuppI 4). 

10. Cancer Registry of Norway. Survival of cancer patients: cases 
diagnosed in Norway 1953-1967. Oslo: Norwegian Cancer 
Society, 1975. 



11. Cancer Registry of Norway. Survival of cancer patients- cases 
diagnosed in Norway 1968-1975. Oslo: Norwegian Cancer 
Registry, 1980. 

12. Hakulinen T, Pukkala E, Hakama M, Uhtonen M. Saxen E 
Teppo L. Survival of cancer patients in Finland in 1953- 1974^ 
Ann Clin Res 1981; 13 (Suppl 31). 

13. Carstensen B. Storm HH, Schou G. editors. Survival of Danish 
cancer patients 1943-1987, APMIS 1993; 101 (Suppi 33) 

14. Berkson J, Gage RP. Survival curve for cancer patients follow- 
ing treatment. J Am Stat Ass 1952; 47: 501-15. 

15. Easson EC. Russell MH. The curability of cancer in various 
sites. London: Pitman Medical Publishing Company Ltd, 1968 

16. Mattson B, Wallgren A. Completeness of the Swedish Cancer 
Register. Non-notified cancer cases on death certificates in 
1978. Acta Radiol Oncol 1984; 23: 305-13. 

17. Cutler SJ. Ederer F. Maximum utilization of the life table 
method in analyzing survival. J Chron Dis 1958; 8: 699-712. 

18. Ederer F, Axtell LM. Cutler SJ. The relative survival rate: A 
. statistical methodology, NCI Monograh No 6, 1961, 

19. Brinkley D, Haybittle JL. the curability of 'breast cancer 
Lancet 1975; 1: 95-7, 

20. Aus G, Hugosson J, Norlen L. Long-term survival and mortal- 
ity in prostate cancer treated with noncurative intention. J Urol 
(in press). 

21. Enblad P. Adami H-O, Bergstrom R, Glimelius B, Krusemo 
UB, Pahlman L, Improved survival of patients with cancers of 
the colon and rectum? JNCI 1988; 80: 586-91, 

22. Gronberg H, Bergh A. Damber J-E, Jonsson H, Lenner P, 
Angstrom t. Prostate cancer in Northern Sweden. Incidence,' 
survival and mortality in relation to tumour grade. Acta Oncoi 
1994; 33: 359-63. 

23. Adami HO, Bergstrom R. Holmberg L, Klareskog L, Persson 
I. Ponten J. the effect of female sex hormones on cancer 
survival. A register-based study in pateitns younger than 20 
years at diagnosis, JAMA 1990; 263: 2189-93, 

24. Wiebelt H, Hakulinen T. Do women survive cancer more 
frequently than men? JNCI 1991; 83: 579. 



BEST AVAILABLE COPY 



